Hemorrhage is the most common cause of shock in injured patients. Bleeding into the subcutaneous plane is underestimated cause of hypovolemic shock. PRESENTATION OF CASE: Unrestrained male driver involved in a rollover car crash. On examination, his pulse rate was 144 bpm, blood pressure 80/30 mmHg, and GCS was 7/15. His right pupil was dilated but reactive. Back examination revealed severe contusion with friction burns and lacerations. A Focused Assessment Sonography for Trauma (FAST) was performed. No free intraperitoneal fluid was detected. CT scan of the brain has shown right temporo-parietal subdural hematoma and extensive hematoma in the deep subcutaneous soft tissues of the back. Decompressive cranicotomy and evacuation of the subdural hematoma was performed. On the 4th postoperative day, three liters of dark brown altered blood was drained from the subcutaneous plane. DISCUSSION: The patient developed severe hypovolemic shock and our aim was to identify and control the source of bleeding during the resuscitation. The source of bleeding was not obvious. Severe shearing force in blunt trauma causes separation between the loose subcutaneous tissues and the underlying relatively immobile deep fascia. This is known as post-traumatic closed degloving injury. To our knowledge this is the first reported case in the English Literature with severe subcutaneous hemorrhage in blunt trauma patients without any previous medical disease. CONCLUSION: Bleeding into the subcutaneous plane in closed degloving injury can cause severe hypovolemic shock. It is important for the clinicians managing trauma patients to be aware this serious injury.
Introduction
Road Traffic Collisions (RTC) is major health and economic burden all over the world. The main victims of RTC are the young productive population. The patients usually suffer multiple injuries that differ according to the biomechanics of the collision [1] . Care of the patient with shock can be one of the most challenging issues in trauma patients. Hemorrhage is the most common cause of shock in injured patients [2] . Bleeding into the subcutaneous plane is underestimated cause of hypovolemic shock [3] . Herein we are report a case of young man who was involved in RTC and developed severe hypovolemic shock. It was due to closed degloving injury of his back skin with extensive subcutaneous hemorrhage.
Case report
A 19-year-old unrestrained male driver was involved in a rollover car crash. He was ejected around 30 m away from the car. In the Emergency Department, his pulse rate was 144 bpm, blood pressure 110/70 mmHg, and respiratory rate was 44/min. His GCS was 7/15 and the right pupil was dilated but reactive to light (4 mm in diameter). Chest examination revealed decreased air entry on the right side. Abdomen was soft and pelvis was clinically stable. Back examination revealed severe contusion mainly on the right side of the back of the chest and left flank with friction burns and lacerations (Fig. 1) . No past history of chronic medical diseases.
The patient was immediately intubated. Chest X-ray has shown right sided hemopneumothorax and a chest tube was inserted. A decision was taken to transfer the patient for rapid CT scan of the brain and cervical spine on the way to operating theater for cranictomy and possible diagnostic laparoscopy. CT scan of the brain has shown right temporo-parietal subdural hematoma (Fig. 2) .
Right fronto-temporo-parietal decompressive cranicotomy and evacuation of the subdural hematoma was performed. The patient received further four units of packed RBCs during the operation. On table, a repeated abdominal ultrasound has shown minimal free fluid in Morrison pouch and pelvis. A diagnostic laparoscopy has shown a right side retroperitoneal hematoma with minimal hemoperitonium. Increased swelling in the right flank was noticed at the end of the operation. Trauma CT scan has shown stable fracture of the 1st, 3rd and 5th thoracic vertebrae, fracture of the right transvers process of all lumbar vertebrae, right sided retroperitoneal hematoma, and extensive hematoma in the deep subcutaneous soft tissues of the back (Fig. 3) . No contrast extrava- sation was detected. In the Intensive Care Unit (ICU) the patient received three units of packed RBC and he remains hemodynamically stable.
On the 4th postoperative day, a huge soft fluctuant swelling all over the back was noticed (Video 1). Ultrasound scan has shown cystic swelling involving the whole back with depth of about 7 cm (Fig. 4) . Percutaneous suction drainage was performed. Three liters of dark brown altered blood was drained from the subcutaneous plane. Replacement of the skull bone flap with dural graft reconstruction was performed on the 13th post-operative day. Post-operative period was uneventful and the subcutaneous swelling resolved completely.
Discussion
It is important in managing injured patient to recognize the presence of the shock state and to initiate the treatment during identification of the possible cause. The initial evaluation and treatment of our patient followed the Advanced Trauma Life Support Program guidelines [2] .
The patient developed hypovolemic shock and our aim was to identify and control the source of bleeding during the resuscitation. Even after the decompressive cranicotomy and diagnostic laparoscopy, the source of bleeding was not obvious. Trauma CT scan with IV contrast was performed to identify the source of bleeding and possible angio-embolization if needed.
Post traumatic extensive hematoma in the deep subcutaneous soft tissues is a rare condition [4] . Severe shearing force in blunt trauma causes separation between the loose subcutaneous tissues and the underlying relatively immobile deep fascia [5] . This is known as post-traumatic closed degloving injury (also known as Morekl-Lavallee effusion) [4] . Separation of the two planes will create a cavity (dead space) in between [6] . The disrupted blood vessels crossing in between the two planes may continue to bleed and fill up the cavity with blood and lymph [7] .
The closed degloving injury is commonly found adjacent to bony prominence with the classical location being over the greater trochanter of femur [8] . This lesion tends to be missed in the early phase if there is gradual accumulation of the blood, lymph, and liquefied fat [9] .
The amount of accumulated blood depends mainly on the degloved area and the rate of bleeding into this potential dead space. In our patient, the degloved area included the whole back of the patient. Within a short period of time, the hematoma extended to the right flank.
The amount of blood that was drained by the chest tube, minimal free intraperitoneal blood, and the retroperitoneal hematoma were not large enough to explain this degree of hypovolemic shock. We think that the bleeding into the subcutaneous plane was the main cause for the hypovolemic shock.
During the initial assessment, the mechanism of injury, large bruises in the back, and absence of obvious source of severe bleeding, should give clue to the diagnosis. Early diagnosis with immediate blood and fluid replacement therapy were essential to save the patient's life.
There are several publications about post-traumatic closed degloving injury, mostly coming from orthopedic and plastic surgery experiences [5, 7, 8] . Massive bleeding into the subcutaneous plane has been reported in the literature due to different medical causes [9] . To our knowledge this is the first reported case in the English Literature with severe subcutaneous life threatening hemorrhage in blunt trauma patients without medical diseases.
Treatment of closed degloving lesions depends on the size and duration of the lesions [10] .
Small size acute lesions can be treated conservatively with compression bandage [3] . For chronic and large size lesions, initial attempts should include percutaneous aspiration or suction drainage, with or without sclerodesis to obliterate the potential dead space. Doxycyline solution (500 mg of doxycylin powder dissolved in 25 ml of NaCl 0.9%) has been used for sclerodesis. It should be installed into the subcutaneous plan following aspiration of the fluids, then the solution is completely re-aspirated after one hour and tight elastic compression bandage is applied [11] . Other sclerosing agents that can be used; absolute alcohol, talc, and tetracycline [12] .
Persistent and infected lesions may require repeated debridement, vacuum sealing dressing, or even skin grafting [6] .
Conclusion
Bleeding into the subcutaneous plane in closed degloving injury can cause severe hypovolemic shock. It is important for the clinicians managing trauma patients to be aware this serious injury.
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